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Naval Airship C-5 Passing Over Naval Seaplane NC-4 
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The wings of Christmas Air- 
planes are flexible like those of 
a bird. They flex vertically, 
diagonally and along the line of 
flight. This adjustment is auto- 
matic, perfectly taking care of 
varying wind pressures. These 
features make for safety, speed 
and ease of control, and are pos- 
sessed by no other type of plane. 
Christmas Airplanes do not suf- 
fer from wind shock. Write for 
.full information. 
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Christmas Airplanes 


Cantilever 
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THE MARTIN NIGHT BOMBER 


THE MOST IMPORTANT AERIAL DEVELOPMENT 
OF THE WAR 

Officially, it has surpassed the performance of every 
competitor. 

The forerunner of the wonderful 

AERIAL FREIGHTER and 

TWELVE PASSENGER AIRPLANE 

The skill and ability of the HOUSE OF MARTIN con- 
tinue to maintain Supremacy of Performance and Depend- 
ability which they have held since 1909. 



THE GLENN L. MARTIN COMPANY 

CLEVELAND 
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S PLlTDORF 


Electrical Co., Newark, N. J. 


Manufacturers of AERO. DIXIE and SUMTER Magnetos, O-scillatind Madnelos and Starter Coupling 


cAero still holds the 
worlds altitude record 

The record of 29,200 feet, established last summer by 
Major R. W. Schroeder at Dayton, Ohio, still stands 
as the world’s altitude record. The Hispano-Suiza 
engine in his Bristol plane was fired by the Standardized 
Aero Magneto — which was adopted for the gigantic 
U. S. air program as the exclusive official magneto. 
Major Schroeder gives full credit to the simplified con- 
struction, the intense spark and the absolute depend- 
ability of the Standardized Aero that nursed his super- 
sensitive engine to a place in the world’s records. 

It is rumored that he will again this coming 
summer attempt to lower his own altitude 
record. And so great is his confidence in the 
Standardized Aero that the plane he chooses 
will again be driven by the same magneto 
which made his previous record breaking 
flight possible. 

This is but one more gratifying testimony of 
the dependable performance of Aero equipment. 

SPLITDORF ELECTRICAL CO., Newark, N.J. 
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DRILLS 

TAPS and DIES 
MACHINISTS’ TOOLS 
BOLTS and SCREWS 
FACTORY SUPPLIES 
Etc., Etc. 

I N this period of reconstruc- 
*■ tion it is more important 
than ever to keep up the stock in 
your storeroom — have the gaps 
filled in and leveled off — to be 
prepared to better meet the new 
conditions as they develop and 
the competition which is sure to 
come. 

We are ready for you with a 
large and assorted line of 

General Hardware 
Tools and 
Factory Supplies 

and solicit an opportunity to 
figure on your requirements. 

HAMMACHER, 
SCHLEMMER & CO. 

Hardware, Tools and Factory Supplies 

4th Ave. & 13th St. New York Since 1848 
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PRECISION 
BALL BEARINGS 

(PflTCKTEP) 

The war just ended was a war of men and 
machines — and victory came to the side with 
the greatest reserve force available at the 
critical time. The victories of peace will be 
won in the same way — and, in the industrial 
world the winning machine will be the one 
having the greatest reserve of power and en- 

"KSSfSfl” Bearings have ever 
been identified with the igni- 
tion apparatus and lighting 
generators which were a part 
of the airplanes, cars, trucks, 
tractors, and power boats that 
won. It was so before the war, 
and throughout the war. And 
it will be so, now that peace 
has come again. 

Be SURE — See that your Electrical 
Apparatus is " NOR mfl " Equipped 

THE NORAM CtMIPHNy OF AMERICA 

I7FO BROADWfly NEW yoRK 

Ball, Roller, Thrust and Combination Bearings. 
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AEROPLANE CRANKSHAFTS 


WYMAN-GORDON HIGH DUTY CRANK- 
SHAFTS did their full duty in Aeroplane 
Motors used by the United States and Allied 
Nations. 

We are justly proud of our contribution to the 
General Aeronautical Program. 


WYMAN GORDON COMPANY 

The Crankshaft Makers 

Worcester, Mass. 


Cleveland, Ohio 
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AERONAUTICAL ENGINEERING 


The successful completion, by two of the three ma- 
chines forming NC Seaplane Division 1, under the com- 
mand of t'omdr. John H. Towers, U. S. N., of the 1000- 
mile cruise from Rockaway naval air station to Trc- 
passey, N. F., augurs well for the outcome of the 
transatlantic flight attempt of the United States Navy. 

Despite atmospherie conditions which were on the 
whole decidedly unfavorable to such a long-distance 
flight and must have put the mechanical as well as 
human element to a considerable strain, the two NC 
seaplanes accomplished the initial part of their great 
journey without any serious delay and reached their 
appointed starting place in fully serviceable condition. 
This cruise furnishes convincing evidence of the fact, 
that the multi-engine flying boats upon which the Navy 
bases its faith for being the first to cross the Atlantic 
by the aerial route are, notwithstanding the comparative 
novelty of their design, by no means, experimental ma- 
chines, but are. on the contrary, fully qualified to under- 
go that crucial test of efficiency represented by the 
oceanic flight. 

It seems particularly fitting that this country should 
be represented in the transatlantic flight competition by 
seaplanes of the boat type, which are a typically Ameri- 
can development — even more so perhaps than the air- 
plane. Indeed, the latter, after having been invented in 
this eoiuitry, was mainly perfected in Europe, whereas 
the seaplane owes virtually its entire progression from 
the feeble attempts at making an airplane float on a 
canoe-like structure to the 14-ton flying boats which are 
to carry the Stars aud Stripes across the Atlantic to 
American inventive faculty aud scientific achievement, 
and more particularly to one man among so many other 
contributors to the art of marine flying — Glenn II. Cur- 

It was Curtiss who, some eight years ago, built the 
first float type seaplane that proved its practicability by 
repeatedly rising from and alighting on the surface of 
the sea at San Diego. It was he again who, realizing 
the drawbacks of this type for sea service, created the 
following year the boat, type seaplane, or flying boat, 
which by the substitution of a boat like hull insures 
greater seaworthiness than the “ floating airplane ” — a 
landsman's conception. Filially, when it became evi- 
dent that the difficulties of open sea could be overcome 
only by a considerable increase in size, it was again Cur- 
tiss who did pioneer work in developing the first twin- 
engine flying boat, the America, which was incidentally 
destined to cross the Atlantic. 

The America opened a new era in the history of ma- 
rine flying, for this craft was the forerunner of the huge 


multi-engine flying boats which have so well proven 
their worth in the Great War, and may also be consid- 
ered as the ancestor of the NC seaplanes, in whose ini- 
tials the names of the Navy and of Curtiss are united. 

Therefore such triumph as all Americans fervently 
hope will befall the NC seaplanes on their journey across 
the Atlantic may truly be called an All-American 

Ground School and Flying Instruction 

A recent enquiry from a prospective flying student 
referred to a school where both ground school work and 
flying work would be included. No such school seemed 
to be available. Prior to the war the very term ground 
school work was unknown and a flying school meant 
purely and simply a school where flying was taught. 

The old tacit theory was that, on the whole, the less 
a pilot knew of aerodynamics and theory the better, and 
that he ought to know no more about his machine than 
to make him an aerial chauffeur. This may possibly 
apply to the pilot who takes up flying as a pleasant 
sport, but such a training will not suffice at all for the 
professional pilot who wishes to make flying his life's 
work. The more ground school training such a man ab- 
sorbs the better equipped he will be as a professional 
pilot. 

From the engine standpoint, he will handle his ma- 
chine much better in the air, if he understands what the 
engine really is, if he can make intelligent observations 
of its behavior in the air, study it as the interesting and 
complicated mechanism that it is, be able to judge how 
well the mechanics have tuned it for him, and in case 
of need, due to a forced lauding in cross-country work 
be able to make such minor repairs as may save valu- 
able time and enable him to continue his journey. 

It is the man who goes up in the plane who is most 
interested in knowing that the plane is rigged just right, 
that all the controls are properly adjusted, that the ma- 
chine is well balanced. A knowledge of Rigging and 
Principles of Flight will make a much better critic on 
this score and serve as a check on designers. 

With the increasing length of cross-country flying the 
pilot must be able to understand wireless and the wire- 
less direction finder, and have a fair acquaintance with 
the principles of navigation. Later on he will probably 
even have to possess a working knowledge of Federal or 
State regulations. 

The increasing complexity of his job will be a decided 
benefit to the pilot and raise his status from that of an 
aerial chauffeur to that of an air navigator ranking with 
the captains and mates of seagoing vessels. 
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Veneer Body Construction 


The development of veneer airplane bodies of the semi- 
monocoqne type baa been considerably delayed by laek of 
knowledge as to the best designs, materials and methods of 
construction, but not because of any unsuitability or insur- 
mountable objections to this type of construction. The 
veneer construction is known to possess a number of impor- 


tbe whole body and permit the use of a comparatively light 

Tests were carried out and reported at McCook Field by 
Lieut. Alexander Klemin, A. S., in an endeavor to develop 
satisfactory veneer bodies for the D8C-2 and USXB-1 combat 
planes. The results of these investigations, which are now 



Fig. 1. Top View op the Haskemte I st'-l Fuselage No. 1 Type 


taut advantages over the truss type body, such as a consider- 
ably greater strength in proportion to weight — when properly 
made — and its suitability for streamlining. With regard to 
the latter property, a veneer body shows the greatest strength 
when made in proper streamlined section, whereas a truss 
type body in its strongest and simplest form is usually a 
square or parallelogram in section, and therefore requires 
special fairing elements for streamlining. Among other 
advantages may be mentioned that the veneer body will retain 
its alignment automatically mid is not distorted by any load 
short of that corresponding to the elastic limit of the material 
— a condition which hardly ever occurs hi service. 

The veneer construction also leads to a great reduction of 
timber wastage, since small pieces of wood, and even rejected 
pieces, may conveniently be worked into the veneer without 
weakening it. From the viewpoint of the constructor the veneer 
body offers quite a handsome proposition, because it involves 
fewer manufacturing operations, and requires many less 
fittings, which obviously simplifies assembly and speeds up pro- 
duction, while the repair of veneer bodies is a comparatively 
simple operation. Tests have been made at, McCook Field on 
veneer bodies by cutting out sections of the bulkheads, and 
inserting new sections, gluing them into place mid reinforcing 
with gusset plates both sides of the splice. These tests have 
shown these repaired sections to be fully as strong as the 
undamaged ones. 

The veneer body, as here referred to, consists essentially of 
four longerons with bulkheads placed at suitable intervals, 
which skeleton is covered with a thin skin of veneered wood, 
glued and screwed to bulkheads and longerons. This “semi- 
monocoqne ” body is considered greatly superior to the true 
monocoque type, which is made without internal reinforcements 
in the form of longerons and bulkheads. The latter reinforce 


available for publication, are of great interest because they 
are likely to straighten out many misconceptions which are still 
prevalent on this subject. 

The following veneer bodies have been tested at McCook 
Field during the war: 

For USC-2 two-seater combat airpluncs, (a) Hoskelite No. 
1. . (b) Haskelite No. 2, (c) Davies-Putnmn, and (d) ,1. C. 
Widman Co. veneer bodies; for USXB-1 two-seater combat 
plane, (a) J. C. Widinnn Co., (b) Davics-Putnam No. 1. (cl 
Davies-Putnam No. 2, (d) Davies-Putnam No. 3 veneer 


/lank-elite USC-2 .Vo. J Type — This veneer body had a skin 
of three-ply pressed to correct shape in four pieces by a special 
process. The face plies of the skin were of 1/28 in. birch with 
transverse grain, while the core was of 1/12 in. redwood with 
the grain longitudinal, making a total thickness when finished 
of ‘/s in. The weight was 6.0 ox. per sq. ft. 

The longerons were of spruce, steamed and bent to shape, 
and the bulkheads were made up of Haskelite veneer, ranging 
from five-ply % in. in thickness to seventeen-ply of a total 
thickness of 1 in. The four sections of the skin were joined 
together at the longerons by means of butt joints, using nnils 
and glue; in addition the skin was nailed and glued to each 
bulkhead with •' „ in. No. 18 fiat head cement-coated wire nails 
and Cert us cold glue, respectively. The total weight of the 
body was 235 lb., apportioned as follows : 



finish. Inrlodme onlln no.l Bin,, 




In the first test of this body the fittings gave way at a load 
of 15 lb./sq. ft. (dynamic loading of 3) on the tail surfaces; 
upon the fitting being reinforced the test was continued until 
the body finally failed under a load of 17.5 lb./sq. ft. on the 
tail surfaces, a dynamic loading of 3.5.* The failure occurred 
first in the upper left longeron, which gave way in tension at 
a section through the pilot’s cockpit. On examining the body 
afterwards, it was found that the veneer skin showed no signs 
of buckling anywhere, as the bulkheads had imparted sufficient 
stiffness to the structure to prevent this under the loads 
applied. 

The strength of this body was considered hardly satisfactory 
as there was not enough tension bearing wood to withstand 
the load applied. Considering the whole structure as a shell 
in bending, it was found that under the load which produced 


total thickness was 3/32 in. The body weighed 200 lb. com- 
plete, apportioned as follows: 



The tests on this body revealed a sentw of weaknesses. The 
first to develop was incidental to the manufacture of the body, 
the skin at station 8 pulling away from the bulkhead under a 
dynamic loading of 3 and a load of 15 lb./sq. in. on the tail 
surfaces, but this failure was probably due to improper manu- 
facture and not to faulty design. 




failure the compression was 1510 lb./sq. in., and the tension 
3430 lb./sq. in. Test in tension on the veneer skin showed 
average values of 5500 lb./sq. in.; the spruce longerons prob- 
ably hud a tensile strength of 7000 to 8000 lb./sq. in. 

In conclusion it may lie said that the bulkheads stiffened the 
body adequately, but that the lower longerons were much 
stronger than required, while the upper longerons should have 
been heavier at the eut-outs, such as at the pilot cockpit where 
they were routed, whereas they should have been left solid. 
More tension material should also have been provided by run- 
ning most of the wood in the skin with the grain longitudinally 
instead of tranverscly. 

Haskrtite USC-2 No. 2 Type — The general construction of 
this body was similar to No. 1, just mentioned, but several 
improvements were made in the. details of the framework. 
The bottom longerons were of three-ply laminated birch, while 
the top fore and aft members were built up of laminated birch 
and ash. The bulkheads were of laminated ash, with the grain 
in all plies circumferential, and were steam-bent. These ribs 
were used throughout the tail portion of the body (Fig. 1). 

The skin was of three-ply wood, the face being of birch 
1/28 in. thick with the grain circumferential, and the core 1/28 
tn. thick mahogany with longitudinal grain. Finished, the 
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After proper reinforcement at this point complete failure 
occurred under a dynamic load of 3 Yz by tile crumpling of 
the skin at the under side, due to the absence of longerons in 
the rear portion of the body. This test confirmed the con- 
clusion reached in the testing of No. 1 body, namely, that the 
bulk of the grain in veneer should run longitudinally, and 
brought out the necessity for rather stiff longerons to provide 
for sufficient fore-and-aft strength. 

/In cies-Putnam USC-2 Type — In this body each veneer plate 
for the skin was bent to the proper curvature before being 
fastened to the bulkheads, which was accomplished by boiling 
the veneer and pressing it onto molds where it was fastened 
until thoroughly dried. The framework was composed of four 
spruce longerons, rectangular in cross section at points of 
attachment to the bulkheads, and tapering from 2x2 in. in the 
middle portion to 1 X 1(4 in. towards front and rear. The 
lower longerons were routed to L-section in the middle portion 
and to T-section between bulkheads forward and aft. The 
upper longerons were similarly routed except that the L-section 
extended from station 1 to 10, whence they were left solid up to 
station 12, and changed into T-section up to the tail. 

The bulkheads were of plywood, the number of laminations 
ranging from five to seventeen and the total thickness from 
A to 1 in. The three-ply veneer skin used was made with face 
plies of 1/28 in. mahogany with the grain running transversely, 
while the core was of 1/12 in. poplar with longitudinal grain. 
The veneer skin was glued and nailed to longitudinals and bulk- 
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Marlin-Rockwell Airplane Engine 
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This body was supported, for the test, on a 


The Curtiss-Oriole Transport Airplane 
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The Farman Goliath Transport Airplane 
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News of the Fortnight 


F-5-L Seaplane in 20-Hr. Flight 

The United States naval seaplane No. 3589, F-5-L type, 
established on April 25-26 a new endurance record for Ameri- 
can heavier- than -air craft by remaining continuously in the 
air for 20 hr. 10 min., and covering a distance estimated at 

I, 250 miles. The flight was made at an average altitude of 
3,000 ft. in a closed circuit off Hampton naval air station. 
The crew consisted of Lieutenant-Commauder Grow, U.S.N., 
and Knsign Thomas, pilots, and Ensigns Souther and Irvine. 

observers. 

The world’s endurance record for heavier-than-air craft 
recognized by the International Aeronautical Federation was 
established on June 26-27, 1914, by the German A. Lundmaim 
on an Albatross biplane equipped with a 100 hp. Mercedes 
engine by remaining in the air 21 hr. 48 min. 45 sec. On July 

II, 1914, the German Keinhold Boehm, flying a machine of 
the same type, remained in the air over Johannisthal aero- 
drome for 24 hr. 12 min.: this record, which is recognized by 
the German Aeronautical Federation as the world’s record, has 
never been officially passed by the International Aeronautical 
Federation. 


Britons Still Delayed 

When this issue of Aviation went to press bad flying 
weather prevailed off the coast of Newfoundland, and the 
British trans-Atlantic machines still remained in their hangars. 

There have been eight entries in the London Daily Mail 
850,000 competition, all of which are British design and con- 
struction except the one to be used by Captain Sundstedt, 
which is being rebuilt by the w, -‘.. ' * *‘* 

Corp. of Newark, N. J. They a 
F. Raynhani, Martinsyde. . . 

S. Pickles. Fairey 

Major J. C. P. Wood. Short . 

II. O. Hawker. Sopwltb.. 

Copt. A. Payse. Whitehead.. 

Copt. Sydney Bennett, Handley Page.. 

J. A. Peters. Alliance 

Capf. H. Sundstedt. Seaplane 
Col. J. C Porte, “ Felixtowe Fury " 


i Whittemann-Lewis Aircraft 


350 bp., 100 
. 1600 hp., 115 
. 1500 hp 

+50 hp.. 100 

+40 lip 

1875 bp 


Magneto Educational Campaign 
A comprehensive and far-rcaching plan for a co-operative 
educational advertising campaign was recently agreed upon 
between five of the leading American magneto manufacturers, 
at a meeting arranged by the Wales Advertising Co. 

Solely for the purpose of acquainting users of automotive 
apparatus with the merits ot' the magneto for ignition pur- 
poses, the American Bosch Magneto Corp., the Eisemnnn 
Magneto Co., the Ericcson Manufacturing Co., the Splitdorf 
Electrical Co. and the Simms Magneto Co., have combined to 
carry out this educational plan. There is no organization or 
amalgamation of interests otherwise, nor will this arrange- 
ment interfere in any way with the regulnr advertising or 
general business of each individual Company- 


Second Trans- Andean Flight 
A recent telegram from Chile announced that Lieutenant 
Cortinez has crossed the Andes at an altitude of 6,000 metres 
(19,600 feet). This is the second time the Andes have been 
crossed by airplane, both crossings were made on British-built 
Bristol machines. 


United Aircraft Expanding 
F. G. Diffin, President of the United Aircraft Engineering 
Corp.. 52 Vanderbilt Avc., New York, announces the appoint- 
ment of Lynn V. Blankman as Manager of the Central West 
territory. Offices have been opened at 514 Westminster Build- 
ing, Monroe and Dearborn Sts., Chicago, Illinois. 

Mr. Blankman brings to his new position a wide and varied 
experience in aeronautics together with a knowledge of condi- 
tions in this territory. 


Akron Starts Airship Campaign 

A movement to arouse interest throughout the United State 
with a view to prevail upon Congress to adopt a vigorous 
airship program for America has been launched by the Akran 
Chamber of Commeree upon recommendation by its aero- 
nautics committee, which consists of Don R. Stevens, A. ff. 
Burnett, George H. Kile, W. E. Duersten and John R. Gam. 
meter. A circular letter has been sent by this body to every 
chamber of commerce in the country, calling attention to tie 
fact — which was editorially commented upon in the Feb. 1, 
1919, issue of Aviation and Aeronautical Engineering— 
tliat Great Britain and Germany are already far ahead of this 
country in airship construction, and inviting them to join in i 
national movement for the building up of an American air- 
ship fleet. 

Excerpts from this letter are printed herewith : 

“In the United States comparatively few civilians have 
come to realize as yet that the day of commerce of the air by 
airship and airplane has arrived and that already Greet 
Britain is found in the familiar shipping position leading all 
competitors in the construction of dirigible airships and with 
plans for tying together her vast empire including Australia. 
New Zealand, India, the Africns and Canada with speedy 
straight line air service using airshqia of mammoth size and 
capable of carrying many tons of mail, cargo and passengers. 
Germany, in fact, is fur from asleep on this project and tier 
constructors are busy today improving and building giant 
Zeppelins and preparing them for immediate use in competi- 
tion for world commerce. 

“ One has only to study the plans of the British Air Min- 
istry as presented through the London press and to note the 
vast appropriations of Government funds that are being made 
in the face of on extremely burdensome war debt to reolixe 
that England means business in setting out for the supremacy 
in the commercial air business. It is but natural and proper 
therefore that Akron, with her knowledge of the possibilities 
of the airship, should call attention to these facts and enlist 
the support of other influential American business bodies to 
awaken Congress to the real situation. 

" The construction of monster airships is too big a problem 
for any one corporation to finance. The problem can only 
be met through proper appropriation of government fundi 
used to subsidize American industry under Governmental 
supervision. This is the method in use in England. Fundi 
are needed here for the design and construction of ships, land- 
ing fields and mammoth construction and docking facilities. 

“ The Navy and the Army air officers naturally have beet 
among the first to see the immediate need for improving 
America’s position and they already have hod many con- 
ferences and laid many plans. Unfortunately, however. Con- 
gress has adjourned and left these plans high and dr.V for lack 
of appropriations. 

“ America has no commercial airship today, nothing hut a 
few small ships incapable of trans-Atlantic flight and incapable 
of carrying more than a few passengers on any flight 
America has no docking facilities for big ships; England ii 
ready today with a dirigible which will soon attempt to cross 
the Atlantic and will probably return without stopping Here 
for lack of docking facilities in America. A real demonstra- 


Atlantic City Meet 

The second Pan-American Aerial Congress opened at At- 
lantic City, N. J.. May 1. 

Among the prize winners thus far arc: 

First arrival (85001 — Roland Rolff in the Oriole, built by 
the Curtiss Aeroplane & Motor Corp. Distance 120 miles. 

Second arrival ($250) — Eddie Stinson in JN-4 equipped 
with a Curtiss OX 90 hp. engine. 

Seaplane flight from Atlantic City to New York and return 
($500)- E. K. Jaqnith, first, in a 90 hp. Curtiss M F boat; 
Beryl H. Kendrick, second ($250). same style machine. 

Intercollegiate seaplane race, thirty miles ($250 expense 
money). S. Raymond Beckwith, University of Pennsylvania, 
first, in a Curtiss boat: Ensign M. S. Martin, Columbia, 
second: A. Post, Amherst, third. 
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Breakfast in New York 
Luncheon at Albany 


Tea in the Adirondacks 
Dinner at the lOOO Islands 


Q UALITY in travel is exemplified 
in the aeroplane, and the aero- 
plane finds its highest quality in the 
smooth-riding, graceful Curtiss 
Flying Boat, which moves swiftly 
with unexampled security and ease 
of control. 

Immediate Deliveries 


CURTISS AEROPl. 
Sales Ogiee: 52 


AND MOTOR CORPORATION 
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AIRPLANE, AUTOMOBILE, TRUCK AND TRACTOR MOTORS 


CAREFULLY FORGED 



PROPERLY HEAT TREATED 

AND 

ACCURATELY MACHINED 



TO YOUR BLUE PRINTS AND SPECIFICATIONS 


WE ALSO SPECIALIZE IN THE FORGING OF 

AXLES 

BOTH LIGHT AND HEAVY 

CAMSHAFTS, CONNECTING RODS, CONTROL LEVERS, 
GEARS, CLUTCH DRUMS AND FORKS, ETC. 

UPSET FORGINGS 

DRIVE SHAFTS, WHEEL HUBS, COUNTER WEIGHTS, ETC. 

SEND US YOUR INQUIRIES 

ANDERSON FORGE AND MACHINE CO. 

DETROIT, MICHIGAN 


Wittemann-Lewis Aircraft Co., Inc. 

Newark, New Jersey 


Builders of Aircraft Since 1 906 

Designers and Manufacturers oj Airplanes — Seaplanes 
and 

Developers of Special Aircraft 


Contractors to the U. S. Government 
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Aldgate Casein Works 

NIEUWHOF, SURIE & CO., Ltd. 

Head Office: 

5, Lloyd’s Avenue London, E. C. 3 


CASEIN 


CASEIN 


To get the Best Results with 
THREE-PLY VENEERING, &c„ 
the adhesive mixture must contain 

PLYOL 
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THOMAS- 

MORSE 

Side-by-Side 
Type's-7 
Equipped with 

80 h. p. 

Le Rhone 

High speed, 

90 M.P. H. 

Landing speed, 
35 M. P. H. 

Climb 6,700 ft. 
in first ten 
minutes. 


THOMAS -MORSE AIRCRAFT CORPORATION 


ITHACA. N.Y.U.S.A- 



Aero Engines 


The Supremacy of “ Beardmore ” is beyond dispute. 
The late Col. Cody on his bi-plane beat all comers, both British and 
Foreign, the Engine used was Beardmore design. SIMILAR ENGINES 
BUILT PRE-WAR DAYS ARE STILL IN ACTIVE SERVICE, 
q During the past four years of hostilities, Beardmore Engines have been 
constant use on all fronts. Any member of the R. A. F. will testify to 
Beardmore quality, efficiency and reliability. 

q Beardmore Six Cylinder. Vertical. 120 and 160 H. P. Engines 
arc Engines of experience and for commercial work will 

Inquiries solicited regarding U. S. A. and Canadian representation 
THE BEARDMORE AERO ENGINE. LIMITED 

London Showrooms and Depot — 112 Great Portland Street, l 
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SIMPLICITY 

/TRENCTH 

SERVICE 


'The ACKERMAN WHEEL COMPANY 

5-4*2. Rockefeller Building. CLEVELAND. OHIO. U.S.A 
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a counterbalanced aviation 
crankshaft .... 


Patented July tOth, 1917 

one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

We have shipped 46,637 Aviation Crankshafts to January 16, 1919 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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SPRUCE LUMBER 

for 

Airplane Construction 

tpOR twenty years we 
have been exclusive 
manufacturers of PACI- 
FIC COAST SPRUCE 
LUMBER. Our product 
is from the very best forests 
of SITKA SPRUCE. 

ITe solicit your inquiries 

MULTNOMAH LUMBER 
& BOX COMPANY 

PORTLAND OREGON 


You can dispense with the 
preliminary block test — 

by finding the R.P.M. of airplane motors, 
prior to the final tachometer rating, with a 

ASSSk 

SPEED COUNTER 


The Veeder Mfg. Co. 

56 Sargeant St., Hartford, Conn. 
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JOHNSMANVILLE 

Speed Indicating and Recording 

Aeronautic Instruments 



Baker's 

A-A 

Castor Chi 


Specialty Refined 
for the Lubrication of 
AERONAUTICAL MOTORS 


BAKER CASTOR OIL CO. 

'^founded IB5T 


120 BROADWAY * - - NEW YORK j 


FUEL LEVEL 
GAGES 



bit” as part of the 
equipment of Eng- 
1 i s h Government 
Warplanes. 


BOSTON AUTO GAGE CO. 

i WALTHAM STREET, BOSTON, MASS. 
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Aluminum Company of America 

General Salea Office, 2400 Oliver Building 
PITTSBURGH, PA. 

Producers of Aluminum 

Electrical Conductors 

for Industrial, Railway and Commer- 
cial Power Distribution 

Ingot, Sheet.T ubing, Rod, Rivets, 
Moulding, Extruded Shapes 

alao 

Litot Aluminum Solders and Flux 

CANADA 

Northern Aluminum Co., Ltd., Toronto 
ENGLAND 

Northern Aluminium Co., Ltd., London 
LATIN AMERICA 

Aluminum Co. o{ South America, Pittsburgh, Pa. 
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STIMPSON COPPER 

WE MANUFACTURE ' ?*■ 

BRAKE BAND : 1 / -A 

RIVETS ^ I @1 

TENNERS I [| '«• a — 

RIVETS. ■ *-'■** i 

"EES’ 1 

IN ALL fsS- X \\ 

DIAMETERS •*» ‘ ( C , /£\ \ 

AND LENGTHS W \> 

70 FRANKLIN AVE. 

RIVETS AND BURRS 

r SPECIAL RIVETS 

uM ■ II STAMPINGS 

iS // ™ Er 

CONTRACT 

R An|// /N BROOKLYN 

waira. » NEW YORK 



ROME 

AERONAUTICAL 

RADIATORS 

Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines. 
Our engineering department is at your 

Rome - Turney Radiator Company 
Rome, N. Y., U. S. A. 


Stronger 

Advertisements 

vvr,i'.i + i 


WE WILL DESIGN THE “WHIPLESS" 

Akimoff Crankshaft 

So it will go into your crankcase without any changes in the engine. It will eliminate 
vibrations and increase the life of the bearings; and of course give you more power. 

VIBRATION SPECIALTY CO., Harrison Bldg, Philadelphia, Penna. 
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Treating Vanadiums 


New York Wire C3b Spring Company 

586 Washington Street, New York 


Flottorp Manufacturing Co. 

AIRCRAFT PROPELLERS 

Established 1912 



213 Lyon' St., Grand Rapids, Michigan 


Contractors to United States Government 

G&O 

Radiators 

For Airplanes 

Lightweight — Strength — Quality 

THE G & 0 MFG. CO., New Haven, Conn. 
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Ackerman Wheel Co 

Aeromarine Plane & Motor Co 

Aircraft Engineering Corp 

Ajax Auto & Aero Sheet Metal Co 

Aldgate Casein Works 

Allen Co., L. B 

Aluminum Co. of America 

American Lead Pencil Co 

American Propeller & Mfg. Co 

Anderson Forge & Machine Co 

B 

Baker Castor Oil Co 

Beardmorc Aero Engine, Ltd 

Berling Magneto 

Boston Auto Gage Co 


Cantilever Aero Co 

Chalmers, Harry B 

Curtiss Aeroplane & Motor Corp 


Dalton Manufacturing Co. . 
Dixon Crucible Co., Joseph. 

Doehler Die-Casting Co 

Dnral Rubber Co 


E 

Ericsson Manufacturing Co. 
Erie Specialty Co 


F 

Ferdinand & Co., L. W 

Flottorp Manufacturing Co . 

Fox Machine Co 

Foxboro Co.. The 
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New Departure Manufacturing Co. 

New York Flying School 

447 New York Wire & Spring Co 
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451 Norma Co. of America 

P 
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Park Drop Forge Co ... . 
Pioneer Instrument Co . . 
Pratt & Lambert. Ine. . . 
Princeton Flying School. 


R 

Roebling Sons Co., John A . . 
448 Rome-Turney Radiator Co. . . 
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Splitdorf Electrical Co. 

Stimpson, Edwin B 

Stone Propeller Co ... . 


T 

Taylor Instrument Cos 

Thomas-Morse Aircraft Corp. 
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U 

United Aircraft Engineering Corp . 

U. S. Aero Exchange 

,1'. S. Rubber Co 


G 

G. & O. Manufacturing Co. . . 
Goodyear Tire & Rubber Co. . 
Grand Rapids Veneer Works. 
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Jacuzzi Brothers 
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P&L"20 Olive Brown Winfe Enamel 

OU can protect the doped surfaces of the aerofoil with 
If the same tough, durable wing enamel that the Bureau of 
Aircraft Production approved for use on all government 
airplanes. 

Although it dries to recoat in the short space of eight hours, 
toughness and elasticity are still its dominant characteristics. 
No. 20 Olive Brown Wing Enamel knits to the doped surface 
and is unaffected by either exposure or the vibration of the 
fabric when in flight. 

In short, it’s another of those all-around, top notch products 
that you’re bound to find among the 


PRATT & LAM BERT 
AIRPLANE FINISHES 



PRATT & LAMBERT- Inc. 

Pioneers in the Mam, failure of Airplane Finishes 
131 TONAWANDA ST., BUFFALO, N. V. 


NEW YORK 


BR1DGEBURO, ONTARIO 



"AKRON 






V/ ti/\rO or experience enable us to supply 
A everything in the line of balloon fabrics ; 
double and single ply, bias and parallel, used 
and approved by the Bureau of Aircraft Pro- 
duction of the United States Government at 
Washington. 

Our pilot or sounding balloons are used by 
the Army, Navy and Weather Bureau. 

We are manufacturers of Airplane Tires, Shock 
Absorbers, Gasoline and Radiator Hose, Rub- 
ber Matting and Shoes for Aviators. 


United States Rubber Company 


Photo Copyright— Underwood & Underwood. N. Y 




